CHARLES 5. FRIEDMAN

Auto 0W1lersllip by Households in Mid-1964: "
Iniluences of Income and Other Sociocconomic Factors

THI3 articla presants an analysis of
antomokila ownership by households in
the United States in mid-1964. It pro-
vides cross-sectiens] informadion on
auto ownership according to selectad
household characteristics and, by menns
of multiple resressions, measures the
contribution of these charasteristios to
the likelihood of awnership.

Five categories of owmership were
examined: ownership of one or more
cars, of two or more cars, of cars less
than 3 years old, of cars 8 to 8 years old,
and of cars over 8 years old.  Six house-
hold characteristics were studied fox
their effects on antomecbile ownership:
household incorne, age of the household
hesd, employment status of the house-
hold head, housing tenure (homeowner
versus renter), region of residense, and
place of residence. - The study is based
on data from a sample of more than
15,006 households callected in July 1964
by the Burenu of the Census in the
(hearlerly Surpey of Fnientions,

This =tudy is ons of zevernl under-
taken by the Offica of Business Heo-
oomicz for the Imteregency Keonhomic
Growth Project.!

Thiz articla shows how household
aute ownership is affected by income
and other household characteristics.
The effects are meansured both before
and after adjustment. The unadjusted
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measures are the actvel differences
frorm tha TN.5. averape {mesn) of anta
ownership rates for classes of house-
bolds. The adjusted mensures are the
differances after the effects of ooe or
more other factors in the analysis sre
beld constant.

Adjustments are Important because
of the interrorrelation that exiets among
the characteristics. Houszeholds classi-
fied according to one characteristic may
contain o disproportionate number of
households with another characteristic;
for example, among upper income
bousehoids there is 5 grester preva-
lence of entreprenenrs and homeowners,
who have business and other special
needs for autos. Consequently, when
households are classified solely by in-
come, the higher ownership raies ap-
parant for upper income groups will
reflect the effects of employment status
and housiog tenure as well as the effect
of income.

The major anslytical tool used in this
article is multivaricte snalysis cerried
out by least squares multiple regressions
using “dummy” variables.” This pro-
cedure has severa] advantages over
reliance on cross-classification alove.
First, the interpretation of sross-classi-
fied daia becomes incrensingly cumber-
some as additional characteristics ara
introduced. Second, the coefficients
of the explanaiory variables provide
guantitative measures of the variation
of sutomobile ownership by household
classes according te ench characteristic,
after edjuatment for the effects of other
characteristics in the analysis. Thind,
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the coeificients of multiple determing.
ticn indicate the importance of the
charscteristics singly and jointly, while
the coufficients of partial determination
indicate the incramental importance of
each charascteristic. Furthermore, all
coefficients can be subjecied to tests
of significanca.

Household ounership of antos

Table 1 presents tabulations of house-
holds apd 2ato ownership in mid-1964
according to salected housahold chorac-
Leristics. Auto ownership rates, derived
from the cosfficients of the explanatory
variables, wers uwsed in conjunetion
with & Burean of the Census sstimate
of the iotal number of houzeholds to
abtain the Sgures on auto-owning house-
hpldz and on sute stock,

Table 1 shows that in roid-1064
housshalds owned 5% million cars,
the Nation's 56 million houssholds,
43 million, or 77 percent, owned one
or movre cors. About 12 millien house-
holds, or 22 percent, owned two or more
cara. About 15 million households
owned at least one cor less ehan 3 years
old; for 17¥ million households, tha
latest modal cars were between 3 and §
vears old; the remnining 10% million
cor-owning licuscholde had cars that
were oll B or more years old. Some
broad relationships between cwnership
rates end honsehold income ave illus-
troted in ehart 100

The relationship and some
limitations

Az wez noted aboeve, thiz study re-
Intes five types of antomobils gwnerzhip
by hkoussholds to six housshold ehar-
acteriaties. The relntionships state that
the probability of n specific type of
auto ownership is dependent upon #
hounseliold’s income, the age and am-
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ployment status of its head, its housing
jenure, ita region, and its place of
residance. .

Roch of the six household charac-
tepistics mey affect the probability of
atte ownership. Income is baszic to
tha purchase and maintenence of an
auts. The need for trapsportetion—
for emptoyment, social, and recreational
purposes—should wvary among age
groups. ‘The self-employed mey need
& car for busihess purposes, and those
who sre not gainfully employed are
lese likely than the employed to ¢own
s car. Unlike the homeowner, the
wpartment renter frequently finds anto
ownership reletively expensive hecause
of the coat of parking. Region sad
place of residence mre obviously related
to tha availability end cost of competing
forms of transportation.

Meny limitations of this study sbhould
be kept in mind. In the first place,
the selesfion of the charcteriztios was
dictated to a larga extent by the
nvailability of the data, Information
on oiber characteristics, such as ineome
in the previous year, liquid aesets,
size of households, race, education,
and the number of children of driving
age, wae not collected in the Guortenly
Sursey of Intentions.® These probably
would have cantributed to the ax-
planstion of one or more of the types
of sutomohile cwnership. Inelusion of
data for the chayacteristics that were
not available would have affected the
regresston results that were obtained.

Becond, the regrassion coefficients
also have arrors due to sampling
varinbility and to intercorrelstion
among tha verinbles. Third, interac-
tion among ths charasteristics may
hava influenced the resulta.®

A fourth limitation is that the
analysis = based on data for mid-1964
and may not be completely npplicable
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t0 dther periods. However, comperi-
sons of cross-sectional data for 1047,
1960, and 1984 indicated a high degree
of consistency in the patterns.

The remainder of this acticle is con-
cerned with the results of regressions
m the explapation of variations in
nutomebile ownership. (For the tech-

S, CHART IO

Selectad Aspects of
Aute Owmershi of Households,
Classified by Houselsod Income, Mid-1964
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nically criented reader, the Appendix
describes the mechodology wsed.) The
explanalory importance of the char-
acteristics, which iz described first,
15 presented in teble 2, TUnadjusted
and adjusted differences from the mean
auto ownership rates by classes of
households, which are based oo the
coafficients of the axplanatory variables,
are given in tahles 3 sod 4 and in the
charts.

Results of the Regression
Analysis

Az may ba seen in table 2, the six
charasteristics together explained 30
percent of the variation in the ewnership
of ona o more cars—ie., the coef-
fieient of multiple. determination, or
Rz, equeled 0.30. Smaller proportions
of the warigtion of luth&r sypes of
household awiomobile owrership were
explained by the six characteristies
jointly: 18 pereent in tha eategory
of muktiple car ownership, 14 percent
for ecors less than 3 years old, and
smaller percentages for older cars (fsble
2, eslemn 1). It should be noted
that regressions invaving “microanaly-
sie’! (use of unaggragated dats sueh as
households) are not likely to yisld B¥s
pa high as those phipined from re-
gressions hased on sggrepated data.

Of the siz charaoteristies used in
this study, housahold income was tha
most important daterminant of esch
type of sutomobile ownership., In re-
gressions in which the only explanatory

© wariabler were income-size classes, the

income vorisbles accounted for 18
percent of the wariation in the owner-
ship of one or mors cors, 14 percent
of multiple ear ownership, snd 12
percent for cars less than 3 years ald
{(first column of table 2, top line of
aach section).

Column 2 shows the explevatory
effect hased on regressions that include
houzehold income and one other charne-
teristic, This colymn slso shows the
affect of intercorrelation between in-
come and other factorz. For sxampls,
although income wnd nge of head
individually explained 18 percent and
0 percent of the variation in the owner-
ship of one or more cars, their jeint
explonatory importance was only 20
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percent. The effert of incorrelatinn is
shown alzo by the sum of the R#s of
the six fectors taken individuslly.
This svm is 0.634, much higher than
0.304, which is the Rt or full explana-
tory power, of the six factors combined.
One method of showing the inere-
mental importanes of the characteristics
in explaining auto ownership is by
computing the coefficients of partisd
determiontion (third eclumn of iakble
2). These coefficients meosure tha
ability of & charscteristic to axplain the
variance remaining after the varianee
due te other charaoteristics in the
regresgsion is accpunted for.* House-
5. T toats Sactleate that pimek all cocflicients of mulkipla
ord pithal dabermbmabion wece Egriieant af the 0ut poob-
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hold income explained 8 percent of the
remajning veriance in three categories
of ownership: one or more cars, twa or
mors cers, and csrs less thawn 3 wears
In the explanstion of cwneyship
of one or more cars, housekold income
was followed by place of residenca and
housing tenure. Ae can be =esn in
the first column, when auto ownership
is ralated to omly one cheracteristie
at a time, the ranking iz different:
Employment status and age of hend
renk second and third. )

Table 3 shows differences from menn
ovmership rates of one or more ears for
various classes of households. The
first. colurnn presents the unadjusted
differences. The second colwmn shows
the differences from mesn ownership
rates adjusted for incoms, ie., the
differences by aga of head, emplopmens
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status of head, ete., with houselgly
income held constant. In the thiyg
¢olumn.sre differences by given chorge.
torigtics adjusted for all five other
charpetaristics in the 'at.udy. The o=
maining sx columns show the differ.
ences aftar adjustment for all possible
combinationz of four cheTactaristics,
Comaparison of these six eolumms npgd
coluran 3 indicates the incrementy]
effect of each of the charscteristics
A relatively large differsnce between
o figurs m any ome of the lest six
columnz and that in column 2 indicates
that the charactanstic keft out is im-
poriant in the axplanation of aato
ownership of that class. Information
gimnilar o thst in the firet and third
columnz of table 3 is shown in tabls 4
Eor ownerzhip of bwo or more ears and
for ownership by age of car,

Takle 1.—Number of Houssholds, Car Ownership, and Car-Owning Housebolds, by Selected Housebold Chavactoristios, Mid-1%54
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The effect of horschold income

Chart 11 shows how the automobila
ownership Tates for households in each
jnecrne class vary from - the meen
ownership 1ates of all 7.3, households,
The bars indicate the differences from
mean ownership before adjustrent, and
the points connectad by the line indi-
cate the differences after adjustment for
the other five characteristics in the
study.

In 1984, the mean ownership rate of
pne Or more cars (77 percent, as wes
noted sbove) weas atiained at approxi-
matsly 34,000 of incorne. On an unad-
justed basis, differences from the mesn
renged from —27 percentsge points for
households with incomes of under
32,000 1o 420 percemiawre points for
those with incomes of $15,000 or more.
In cther words, 50 percont of households
with incomes under 52,000 apd 97
percant of houssholds with incomes of
$156,000 or more owned at least one car.
In the $6,000-57499 income class,
nine-tenths of the households were
sutomobile owners. Ownership rates
contipite to incrasse above this income
but &t a slower rata.

The adjusted différences wers ¢loser
than the unadjustad differences to the
mean ownership rate (table 3 and chart
11}; this indicatss thei port of the
variation in ovwnership rotes by house-
hold in¢come is caused by other charac-
tericties. For example, tha nnadjusted
differemee betweoen households with in-
comes of 510,000 to $14,990 and all
houssholde was 19 percentage peints
while the adjusied difference wns 12.
Thys, the elope of the adjusted differ-
ences g less steep then that of the un-
ndjnstad differences.

Removing the effact of housing tenurs
bnd employmant status resulted in the
most important incrementsl adjust-
ments. In fable 3, this can be seon by
the fact that the fisures in columns 6
and 7 ere penerally less close to those
in column 2 than ave the fgures in col-
nmns &, 8 ar 9.

Ownership rates of two or more cars
incroased more rapidly with income
than did ownarship rates of one or more
cars. On an unadjusted basis, about
9 percent of houssholds with incomes
under . 52,000 were multicnr owners.
The xate fell to 6 percent in the 32,000
53,000 income class but then increased
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steadily with income, resaching 60 per-
cent among houssholds with incomes of
$15,000 or mora. Ths mean rate—22
pereenit of all households—was approxi-
mated among houssholds with incotnes
of 35,000 to $6,004. :

Hausshold incorna in this study shows
current ineotne, but automohile owner-
ship is also influencad by past income.
The iocome of many houssholds may
heve been higher or lower at the time a
ear was Acquired than in mid-1964,
when the survey wes conducted. In

17

gome cases, there may be & leg in the
adjustment {o current income; such a
lag may explain why houssholds with
incomez under %$2,000 bave & higher
multicar (ard late modsl ear} owner-
ghip rata than houssholds with incomes
of $2,000 to $3,000.

Tha strong upwsrd movement in
multicar ownership a8 income increased
above the $2,000 level was leszenad to
some extent afier the other five char-
actoristics weie aeeounted for: the ad-
justed differences ranged from —13 to
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M | CHART I
Auta Gwnership Rates Among Reusehoids:

Unadestzd and adjusled differemces from LS, averags,
by hovsehald income, mid-1964
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+ 32 percentage puints, a8 compared with
& range of —16 to +38 before edjust-
ment (chart 12 and table 4, colunns 1
and 2}, .ﬁ.djusbmgnt. for housing tenure
was the most important in the reduction
of the slupe.

- Bharp geids in ownership rates miih
increases in household income wers also
found for cars less than 3 years old,
The rate for all U.S. houssholds in
mid-1984 was 27 percent, reached st the
$5,000 to $8,000 leval of household
income; the unadjusted rote was 39
percent above the mean among house-
holds with inecunes of $15,000 or more.
In conirast, the ownership rate of cars
between 2 and 3 years old reached its
maximum 5t $5,000 to F7,500 of
bouzehold income and then fell steadily
us income roge. The maximum owner-
ship rate for cars 8 years ol and older
was reperted by the $2.000 to §3,000
income group. It should be noted
that households owning twe or more
cars are ¢oqnted onoe snd are clamifiad
aceording to their latest model car.

For cars less then 8 wyears old,
differenices from the ownpership rates
of all housebolds were reduced after
accounting for the fiva other character-
istics In the analysis. For cers &
years and oldar, the valationship betwean
meoms and ownership wes not appre-
ciably affected.

Ircome elasticity

In order to investigate the affect of
mcomea on automobile ownpership more
intensively, income elasticities ware
caleulated for housekolds with $2,000-
£15,000 income. The inepme elasticity
of owhership measurer the relation
hetwaen the relative change in house-
hold ineome and the relative change in
antomobile ownership, Mouseholds with
incomes lese than $2,000 wers not
included baeanse of the strong effect
of past incema on thair ownarship.
Households with incomes over $15.000
were not ineluded becaose of the very
wide range of inecme variation emong

= a relatively small -numher of house-

holds,

The elasticities were derived by
fitting curves haged on lenat equares
repressions betwesn the mean incoma
of saven income classes of househalds
and their nuto ownership rates, after

ewber 1peg

adjustment for the five other chars,.
terigtics in the study.®

The, resulte show. that, over the
32,000-515,000 income ranga, the glyg.
ticity is approximately constant with
value somewbat shove one for owner,
ship of two or moore cars.  The alasticity
is approximntely constant and some
what below one for ownership of cars
less than 3 years dld. This meane that
for these two types of automaobils
awnerahip & 1 percent rise in household
mr:oma is likely to be accompanied by n
rise of roughly 1 percent in ownership,

In contrast, the income elesticity for
ownership of one or more cazs is only
about 0.25 among households with in-
comes of less than $6,000 end is even
amealler for higher income households,

For cars 3 to 8 yeara old, the income
elasiicity 5 abont 0.40 for incomes
under ¥4.000; it declines to zerc as
income approaches 7,500 and becomss
negative at higher incomes. For cars
3 yeara old ¢r older, the income elas-
ticity is negative for all income classes
tested.

Age of household head

Approximately 85 percent of Louse-
holds whose heads wera between 25
and 54 yenrs of age owned at lenst one
cor, Rates were lower among other
honsaholds, ezpecinlly among those
with heads 65 yeers or over, whose
ownexship was 25 percentage points
less thanm the mean. Thus, on an
unadjusted basss, the pattern of auto
ownership rates by ags of household
head takes the shepe of an inverted U
{chart 12). After adjusiment for the
influsnesa of other housshold character-
isties, however, the pattern by age
approximates f straight lipe, which
slopes dewnward as the aps of the
bousehsld head incresses.

Although ihe nnsdjusted ownership
rate of households with heads under
25 was ooly slightly above average,
the adjustment for income effect in-
creased the difference to 5 percontage
péints (table 3). Afier adjustment
for sll five characteristice, it was 9.5
percentage points above average, more
than for any other age group.  Income
ond home ownership—both of which

5. Tho omuotiars wud bocaboaknte olaatholbied atd deeadlolfe
BE Eeagt.
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are relatively low smong houssholds
with younger heads—contributed most
to hide the strong underlying demand
for auto ownership among young house-
held hends (table 3). Factors in this
demand—safter adjustment for other
charastaristice studied—mey be thet
sther neads, particularly those srising
from family chligations, are as yot less
preesing and that thexe is a greatsr
need for transportation far recreational
and socisl purposes smong these rela-
tively young households.

Households with the oldest heads
had the largest negative diferences
from the maan ownership of one or
more cars, —25 perceniage points be-
fore adjustment end —9 percent after.
Household income and employment

SURVEY OF CURRENT BUBINESS

status contributed most to tha larpe
nagative unadjusted difference, more
then - offsetting tha reverse offect of
the relatively high homeownership rata
of householde with heads aped 65 or
over. ‘The negative difference remein-
ing after adjustment for ali ithe charac-
teristics included in this study may in
part reflect 2 higher incidence of
physical disabilities among older people.

Multiple car ownership rates wers
highest smong houvseholds with heads
35 to 54 years cld and were especially
high in the 45-54 age group. The
rapkings of these age groups were con-
firmed by tha adjusied differences and
thue were not the result of the five
other charscteristics in the analysis.
On the average, these honseholds have
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the largest -number of children of
driving age, whose demeand for cars
tends to overcome compefing budget

demands of their families,

Ownership by age of car showed a
varied pattern by age of household
head.  After adjustment, ownership
rates of cars leas than 3 years old were
higher than averege for the househelds
with the yonngest heads, lower for
those with the oldest heads, and close
to the mean for other ape proups of
households. The patiern for mediam-
age cars was similar to that for overall

auiomobile ownership—i.a.,

adjusted

ownership rates tended to decline es
age incressed. Ape apparently had no
effect. on ownership of cars 5 yesars old
or older, as both unadjusted and ad-
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justed differences were very close to
the mean ownership rate of such cars.

Employmaent stacus

As would be expected, houscholds
" with self-employed heads bad & higher
rate of ownership of ope or thore cars
then did thoss headed by employees;
this was particularly true for the seli-
employed in  nonfavm  occupations,
The lowest rata belore adjustment, 25
percentags points below the mean, was
found among households with heads

SURVEY OF CUERENT BUSINESS

who were not emploved. The five
ciher characteristics in the study ae-
econnted for psit of these differences,
put the ranking of the classss did not
change after adjustment (chert 12).
Incoma wes gemerally the major faster,
while the age affect was quite important

for the “not employed” group, which .

contains a large proportion of house-
hold heads ot lenst 65 years old,
Accounting for place of residence was
important for farmars. The relatively

Ozeober 19gq

bigher demand of the self.emplopsg
{u_;:t.her teata:_l factors heing agnal)
probably refleets their nead for eapr
for business u=e,

Self-emploved farmers bad lowep.
than-mean rates of multicar ownership
both before snd efter adjustment for
other characteristics, A likaly canse of
the lower multicar demand by farmars
is their high rete of ownership of trucks,
which may substitute for & secend
nutomchila,
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Housing tenure

Homecwners had considerably higher
rates of automobile ownerzhip than
renters for each type of auts ownership
studied, except for cars 8 or more
years old (chart 32), Acconnting for
the other characteristics in the snelysis
generally reduced the differences buf
did not eliminats thesn.  The reduetion
of the differenices was due misinly 2o
removing the effect of te higher insorie
of tha homecowners. Thereduction alza

SURVEY OF CURRENT BUSINESS

reflected the effect of place of residence,
since homeowners are less likaly to live
in cemiral gities, where antomobile
ownersbip is less frequent.

The higher demand for cer ownesship
by homeowners on an adjusted bosis
may reflect the faci that the owner-
occupied home is penerally loceted fur-
ther from the community’s major area
of sctiviby than arented dwelling; more-
over, off-street parking and gerages are
available more readily wnd cheaply to
the homeowner than to the renter.

21

Region af residence

Householdz in the Mguntain States
had the hizhest #aks of ownership of ona
O mors 4518 among tha nine regions of
the United States; their unadjusted rota
was 10 percentage points above the mean.
Above-averags rates also existed in tha
Pacifie, East North Cenéral, and West
North Central States. The lowest
rates were found in the Middle Atlantie
snd East South Central States. How-
ever, o laxge part of the differences

I* CHART 12

From US. Averaga, by Selected Characteristics of Hossahelds, Mid-1954
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among regions was found to be attrib-
utable to the othor charactaristies in
the study. The high rate in the
Mountain Stutas and the low rate in
. the Esst Sounth Central States were
eansed mainly by the indome affact:
the Iow ownership rate in the Middla
Atlaptie States was due mainly to a
higher-than-average proportion of city
dweller househalda.  After adjustment,
ownexship rates were siill above average
in the Mountain end Pacific States and
lower along ¢he Atlentic Coast (table 5).
Multiear ownership rates were high-
est in the Wastern regions {(closs to 30
percent) and lowest in the Middle
Atlantie, New Ezgland, and South
Ceniral regions {(about 20 percent.

SURVEY OF CURRENT BUSINESS

Thiz ranking remained virtuelly un-
charpad aftsr the effects of other
sharasteristics  were  accounted for
_(table 4). After adjustmaent, variationsz
in ownership by region raay be relatad
(inversely) to tha availahility of publie
transportation Pasdlitias.

Classification of sutomobile owner- .
ship by region snd ege of car indicates
that for cars less than 3 years old the
East North Central region hes the
highest ownership races aod the East
Sonth  Cantral region the lowsst.
These rankings remain unchanped after
adjusiment for the effect of other
characteristics in thestudy. Michigen,
which is one of the East Morth Cenfral
Hates, has the largest number of late
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model ears per housebold in the Uniteq
States. This Stute is the center of the
sutomotive industry aod has more
farerable auto prices becavse of lower
freight costs and special dissounts ¢
automobils workers.

Plave of restdence

- For most catepories of sutomobiie
ovwnership, subvrban households living
in the Standard Metropolitan Statis
tical Arsns (SMBA’s) had higher rates
than howssholds Eiving ¢lsewhere ; nanrly
nipe-tenths of the suburban househelds
wera gatemobils swners and more thap
threa-tanths owned a second enr. The
higher rankings of thesa househelds, as
comparad with those in central cities,
were maintained after adjustment for

Table 4.—Houschold Owrership of Autemobiles by Selecied Haﬂ:chulld Charaoteristics, Mid-1964: Differences from Mean Owoembip
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ather characteristics. However, house-
holds living in rural areaz ranked even
highar tban suburban households in
their demand for antomobile gwnership
when tha affacts of other characteristics
ware removed (chart 12). On both an
adjnsted and an unadjusted basis, there
was a clear relstionship betwean suto
ownership end the populaiion size of
#n area: the lerger the population, tha
lower the ownership Tate.

In the suburbs of the largest SMS4A’s,
maost of the apparent difference in ownar-
ship zates between households living
thers &nd all houssholds was accountad
for by the other cheracteristics, mainly
income and housing tenure.

In the lsrgest cenirel city—New
York—household ownership of one or

SURVEY OF CURRENT BUSINESS

more cars was 35 pereentage pointa
below the T1.8. mean, and only 3 parcant
of households owned -2 second car.
These and other low rates in central
cities were capnsed to some extent by
the other cheracteristics in the analysis,
mainly by homeownership, which is less
frequent in central cities. However,
after altowanes for the other factors
analyzed, rates gubstantislly below
averara persisted in central cities in the
mora populous wrhenized areas. Some
of the canses of the negative adjusted
differences from the rmesn may be the
avadability of mass  trangportation,
limited parking facilities, and high in-
surance rates; the last {wo increase the
cost of sutomobile owpership in the
central cities ralative to other areas.
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Appendix

The results of this study were based
mainly on mutiveziste analysis corried
out by lepst sgueres mulbple regres-
sions using dummy variables; all ohsar-
vations for both dependent and independ-
ent varisbles were coded either 1 or 0.
For example, when the dapendent vari-
able was ownership of one or more cars,
the value of 1 was attributed to & house-
hold if it cwned no automobile, and 0
i it did not.

Each of the six sxplanatory charac-
taristics was partitioned into mutvally
exclusive classes, and ench class pro-
vided an independent variable for the
regression.  'Fhe household characteris-
tics used in the analysis were partitioned

Appendix, Table A-]l.—Summary of Five Regressions for Household Owaersbipg of Aummahﬂ&. Mlid1 0t 1
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izto 39 independent variebles in all.
For exampla, the division of tha United
States into nine regions provided nine
geparate variables. Esach household
wae coded 1 in the variable for its
region of residence and 0 for each of
the other regicns. The partitioning of
the cheracteristics was as followa:

Huurher 67 clnptes
[Hmmber of
invdapedidant

Charamretiaties o LuLomotHbe
el

related
swmarship sf hmusakakds

Houwseheld income ...
Age of hovusehold hend._ . ______
Employmeant status of the hand.
Housing tenurs. .« .« cececeeenvx
Residenen by reglon. ... __
Reridence by mize of pleoe. .

=L R tE Y- L

The dummy variables made it possi-
ble t0 use such nonnumerical variahles
as amployment etatus or residence by
region. ‘The observations were ended
i or 0 aven for such characteristics ng
household income and age of the house-
hold head, for which numerical values
of tha observations were available. An
adventage of tha dummy veriahle tech-
nigue is thet the underlying relationship
between the dependent and independent
varinbles can be debermined withont
requirihg an & prford assumption about
the {form of the relationship.

The regression equations

Each of the five categories of auto-
maobile ownership wae related to the
classes of the siv explanstory charae-
teristies in & series of 18 equations.
The first six equations used variables
based on classes from a singte charae-
teristic. The regression coeflicients
from these six equations indicate for
pach characteristie the anadjusted dif-
farances from the mean .5 rate of
automobile ownership.

The next five regressions used house-
hold income and one of the othar five
characteristies gince earlier studies had
indieatad the unique position oeccupied
by income 85 an explanatory varieble.
Then, sit regrassions econtaining all
combinations of five characteristics
wera computed. Finally, ane equation
wis compited thet included all gix
testad characteristics.” This final aqua-

7. Tables showing the adimsted 3ifferonssd femllar ta
Lhoyd khow nin tobbe 3) e the other caboparies of Butammidie
ownonddp ere avaflatls opon cequest.
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tion, in conjunction with the previous
gix - equations, yielded. tha coefficiants
of partial correlation shown in table 2.

Transfermation of the parameters

The use of the dumwmy variables
requires the impesition of additionsal
constraints on the parametsrs. In the
oziginal computations of these regres-
gions, all households in one dass of each
charaetaristic were coded 0 this class is
Iabelad “ernitted variable’” in table A-1.
The sonstant in each of thess regression
equations is thus egual to the mean
wilue of the depandent variebls (rata of
ownership, actual or expected) for all
households belonging to the omittad
class ot classes. The coefficients of the
independent vaciables are differences
from the rate of ownership of the
omitted class of households.

In order to interpret the results
more easzily, the constant and the
coafficients of each aquation wera trans-
formed so that the constant bacome
agquel to the maesn ownezshiy rate of
all households wod the cransformed
coafficients bacame differences (devi-
ations} in percentsge points from the
meen ownership rate ®

. Standard crrors

Tha results of the original computa-~
tione for the five regressioms containing
nll six characteristios and standard arrers
of the ccefficients before the trens-
formation are sheown in table A-1.
These standard errors may serve in a
rough iest of significance of differences
haiween any two of the original or
traneformed cosfficients. The standard
errors wers vary stable in ench sombi-
nation of independent end dependent
variables whether or not other charac-
teristice were included in the analysis.

lgﬁﬁ-IMﬂdel Autos

(Continwad from pape IS}
the 1066 market, Rs compared with 45
percent in 1965 nnd 30 percent in 1963.
‘Fhis growth, which has acemyred in both
2- apd 4-door hardtops, has taken place
mestly et the expense of 2- and 4-door
sedans, but thers has also besn some

#. For the medhed of micolation, o E. Dislichar, o
el T 375
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slippage for convertibles and ﬂnﬁohg

wagons. The sedans declined from 59+
percent of the 1963 models to uader 35
percent of the 1966 models. :

More demand for extra eguipment
In sddition to trading up in pn%'i?
lines, oonsumears hava been t
incressing numbears of the optisgs
offered . with new cars. Amonp ths .
higher cost opiions, for example, over
29 percent of the cars produced in the -
first 9 months of the 1988 model year
had factory-installed air eonditioners; :
23 percent of the 1965 mode]s WaTe 90 .
equipped. !
Another item srowing rnpldl}r in pop-
ularity is the vinyl-coverad top, which
was infroduced in the 1984 models.
Five percent of the 1965 models and -
12 percent of the 1966 models were pur-
chased with vinyl tops. Fully 84 per
cent apd 67 percent of the 1866 cars
were equipped witk antomatic trans- -
mjssions and power steering respec- -
tively, as compared with 80 percent and
60 percent of the 1965 models. V-3
angines were installed in 78 percent of
the 19668 models; this figure has been
rising 5 to 6 percentage points w yesr .
since it reached 56 percent in 1962
The increased demand for these and
other isctory-installed extras in the
1966 models, as well as the trading up
to higher priced cars, more than offset
the decline in the Consumer Price Index

in their effect on average wnit prices.

Trends by size of car _

The share of the market accounted
for by the compacts hae continued to
decline—toe 17 percent in 1966 45 com-
pered with 22 percent in 19265 and a
poak of 34 percent in 1962 (table 3).
The standsrd sized cors have also hean
trending downward from more than 67
percent of the market in 1960 to 55 per-
cent in 1965 and 52 percent in 1946

Since 1963, these reductions have
heen offset by tha movement toward the
intermediate sized cars (chart 9). Tha
inteymedistes nccounted for 24 percent
of the domestic output and imports of
1966 models, up from I9 percent a year
earlier. The sport-t¥pe compuoct, after
rising from & 2 {0 3 percent range in the
1961-83 perid to 9 percent in 1965,
slipped back 1 percentage point among
the 1966 models.
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